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infection, transfection, microinjection, electroporation, or the like. A 
"heterologous" nucleic acid construct may contain a control sequence/DNA 
coding sequence combination that is the same as, or different from a control 
sequence/DNA coding sequence combination found in the native cell. 
5 Vector 

As used herein, the term "vector" refers to a nucleic acid construct 
designed for transfer between different host cells. An "expression vector" 
refers to a vector that has the ability to incorporate and express heterologous 
DNA fragments in a foreign cell. Many prokaryotic and eukaryotic expression 

10 vectors are commercially available. Selection of appropriate expression 
vectors is within the knowledge of those having skill in the art. 
Expression Cassette 

Accordingly, an "expression cassette" or "expression vector" is a 
nucleic acid construct generated recombinantly or synthetically, with a series 

15 of specified nucleic acid elements that permit transcription of a particular 
nucleic acid in a target cell. The recombinant expression cassette can be 
incorporated into a plasmid, chromosome, mitochondrial DNA, plastid DNA, 
virus, or nucleic acid fragment. Typically, the recombinant expression 
cassette portion of an expression vector includes, among other sequences, a 

20 nucleic acid sequence to be transcribed and a promoter. 
Plasmid 

As used herein, the term "plasmid" refers to a circular double-stranded 
(ds) DNA construct used as a cloning vector, and which forms an 
extrachromosomal self-replicating genetic element in many bacteria and 
25 some eukaryotes. 

As used herein, the term "selectable marker-encoding nucleotide 
sequence" refers to a nucleotide sequence which is capable of expression in 
mammalian cells and where expression of the selectable marker confers to 
cells containing the expressed gene the ability to grow in the presence of a 
30 corresponding selective agent. 
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Promoter 

As used herein, the term "promoter" refers to a nucleic acid sequence 
that functions to direct transcription of a downstream gene. The promoter will 
generally be appropriate to the host cell in which the target gene is being 
5 expressed. The promoter together with other transcriptional and translational 
regulatory nucleic acid sequences (also termed "control sequences") are 
necessary to express a given gene. In general, the transcriptional and 
translational regulatory sequences include, but are not limited to, promoter 
sequences, ribosomal binding sites, transcriptional start and stop sequences, 

10 translational start and stop sequences, and enhancer or activator sequences. 
"Chimeric gene" or "heterologous nucleic acid construct", as defined 
herein refers to a non-native gene (i.e., one that has been introduced into a 
host) that may be composed of parts of different genes, including regulatory 
elements. A chimeric gene construct for transformation of a host cell is 

15 typically composed of a transcriptional regulatory region (promoter) operably 
linked to a heterologous protein coding sequence, or, in a selectable marker 
chimeric gene, to a selectable marker gene encoding a protein conferring 
antibiotic resistance to transformed cells. A typical chimeric gene of the 
present invention, for transformation into a host cell, includes a transcriptional 

20 regulatory region that is constitutive or inducible, a signal peptide coding 
sequence, a protein coding sequence, and a terminator sequence. A 
chimeric gene construct may also include a second DNA sequence encoding 
a signal peptide if secretion of the target protein is desired. 

A nucleic acid is "operably linked" when it is placed into a functional 

25 relationship with another nucleic acid sequence. For example, DNA encoding 
a secretory leader, i.e., a signal peptide, is operably linked to DNA for a 
polypeptide if it is expressed as a preprotein that participates in the secretion 
of the polypeptide; a promoter or enhancer is operably linked to a coding 
sequence if it affects the transcription of the sequence; or a ribosome binding 

30 site is operably linked to a coding sequence if it is positioned so as to facilitate 
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translation. Generally, "operably linked" means that the DNA sequences 
being linked are contiguous, and, in the case of a secretory leader, 
contiguous and in reading phase. However, enhancers do not have to be 
contiguous. Linking is accomplished by ligation at convenient restriction sites. 
If such sites do not exist, the synthetic oligonucleotide adaptors or linkers are 
used in accordance with conventional practice. 

As used herein, the term "gene" means the segment of DNA involved 
in producing a polypeptide chain, that may or may not include regions 
preceding and following the coding region, e.g. 5' untranslated (5' UTR) or 
"leader" sequences and 3" UTR or "trailer" sequences, as well as intervening 
sequences (introns) between individual coding segments (exons). 

The gene may encode therapeutically significant proteins or peptides, 
such as growth factors, cytokines, ligands, receptors and inhibitors, as well as 
vaccines and antibodies. The gene may encode commercially important 
industrial proteins or peptides, such as enzymes, e.g., proteases, 
carbohydrases such as amylases and glucoamylases, cellulases, oxidases 
and lipases. The gene of interest may be a naturally occurring gene, a 
mutated gene or a synthetic gene. 

A nucleic acid sequence is considered to be "selectively hybridizable" 
to a reference nucleic acid sequence if the two sequences specifically 
hybridize to one another under moderate to high stringency hybridization and 
wash conditions. Hybridization conditions are based on the melting 
temperature (Tm) of the nucleic acid binding complex or probe. For example, 
"maximum stringency" typically occurs at about Tm-5°C (5° below the Tm of 
the probe); "high stringency" at about 5-10° below the Tm; "intermediate 
stringency" at about 10-20° below the Tm of the probe; and "low stringency" 
at about 20-25° below the Tm. Functionally, maximum stringency conditions 
may be used to identify sequences having strict identity or near-strict identity 
with the hybridization probe; while high stringency conditions are used to 
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